Homing and differentiation of mesenchymal stem cells delivered intravenously to ischemic myocardium in vivo: a time-series study.
Mesenchymal stem cells (MSCs) are potential sources of cells for tissue repair. However, little information is available about the time course of homing and differentiation of systemically delivered MSCs after acute myocardial ischemia (MI). In the present study, MSCs were isolated from male rat bone marrow and expanded in vitro. Female rats were divided randomly into three groups. Three hours after coronary ligation, the transplanted group received an infusion of MSCs through the tail vein; at the same time, a coronary-ligated control group was injected with culture medium, and a normal (unligated) group received MSCs. Homing of MSCs to the heart was assessed by expression of the Y chromosome sry gene using fluorescence in situ hybridization (FISH) at 3 days, 1, 4, and 8 weeks after transplantation. Immunofluorescent staining was used to examine markers for cardiomyocytes, endothelial cells, and smooth muscle cells. Hemodynamics in the hearts was also measured to assess cardiac function. At each time point, sry-positive cells were present in the cardiac tissue in transplanted group but not in the hearts of normal and control group animals. The number of sry-positive cells was significantly higher at 1 week compared to 3 days after transplantation. No significant difference was found in the number of sry-positive cells among those of 1, 4, and 8 weeks after transplantation. At 3 days and 1 week after transplantation, the sry-positive cells in the transplanted group lacked troponin, desmin, smooth muscle alpha-actin, and CD31. At the later time points, cardiomyocytes, smooth muscle cells, and endothelial cells bearing sry were identified in the transplanted group. The cardiac function in transplanted group showed higher improvement at 4 and 8 weeks compared to 1 week after transplantation. Our data suggest that intravenously delivered MSCs are capable of homing toward the ischemic myocardium, and the fastigium of homing appeared around 1 week after MI. The differentiation of MSCs to cardiomyocytes, smooth muscle cells, and endothelial cells shows to be time dependent and arises at 1 to 4 weeks after transplantation.